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Golder Associates Inc. 

3730 Chamblee Tucker Rood 
Allanla. GA USA 30341 
Telephone (404) 496-1893 
Fax (404) 934-9476 

""Golder Associates 

March 25, 1992 

Mr. Steve Lonneman 
Chemical Waste Management, 
3956 State Route 412 
Vickery, Ohio 43464 

. 

Inc. 

RE: LETTER REPORT ON REVIEW OF THE L-19 INVESTIGATION 
POTENTIAL SOURCE OF GROUNDWATER CONTAMINATION 
VICKERY, OHIO FACILITY 

Dear Mr. Lonneman: 

923-3370 

As requested in your letter to Golder Associates Inc. (Golder 
Associates) dated March 13, 1992, Golder Associates has reviewed 
the data in the L-19 Investigation Report. The review was 
performed primarily to evaluate potential sources of the 
contamination identified from analyses of groundwater samples 
obtained from well L-19. The lacustrine soils tested around well 
L-19 did not have contamination detected in them. Therefore, as 
previously concluded, the probable source of contamination in well 
L-19 is water flowing through the fill, then downward through the 
desiccated zone to the well screen interval. This conclusion is 
based on information contained in the L-19 Investigation Report and 
previous reports submitted to OEPA. No new information has been 
included in this letter report. 

Background 

As part of the Consent and Final Order (CAFO) entered into between 
the United States Environmental Protection Agency (US EPA) and 
Chemical Waste Management, Inc. (CWM) on April 4, 1985, a 
groundwater monitoring program was developed and implemented for 
the Vickery, Ohio, facility. Subsequently, the Ohio Environmental 
Protection Agency (OEPA) conducted a groundwater monitoring 
operation and maintenance inspection in April 1989, with a report 
submitted on August 28, 1989. The OEPA report stated that since 
the groundwater samples from monitoring well L-19 had consistently 
indicated the presence of 1,2-dichloroethane (1,2-DCA), this well 
was considered contaminated. As a result, CWM conducted an 
investigation of the area around L-19. The report on this 
investigation, dated July 24, 1990, was prepared by Golder 
Associates. 
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Chemical Waste Management, Inc. 
Attn: Mr. Steve Lonneman -2-

March 25, 1992 
923-3370 

The groundwater monitoring program for the Vickery Facility 
included wells in the lacustrine materials, till materials, and the 
underlying bedrock materials. Each of these wells were designated 
L-, T-, or MR-. Therefore, well L-19 is a lacustrine well. The 
general location for the Vickery Facility is shown on attached 
Figure 1 and the approximate locations of well L-19 and 
investigation borings are shown on the attached Figure 2. The 
boring log for well L-19 and the well construction notes are also 
included as Attachment A to this letter report. 

Geology 
The site geology and hydrogeology have been extensively evaluated 
at the Vickery Facility. Generally, the site is underlain by about 
33 feet to 52 feet of glacial overburden materials, consisting of 
lacustrine clay and glacial till. Underlying these overburden 
materials is a dolomite bedrock about 500 feet thick, which 
constitutes the uppermost aquifer underlying the facility. The 
dolomite bedrock is subsequently underlain by a sequence of 
sedimentary rocks comprising shales, sandstone, limestone, and 
dolomite. Granite bedrock ("basement rock") is encountered at a 
depth of about 2,900 feet beneath the ground surface. The 
lacustrine soils are generally encountered in the area of the 
active facility and have been found to vary from a depth of 0 feet 
to 25 feet beneath the ground surface. The typical thickness of 
the lacustrine soils is about 15 feet. 

Surficial soils at the facility have been subject to historic 
desiccation, possibly to depths of 10 feet to 20 feet below the 
ground surface, due to water level variations and alternate wetting 
and drying of these materials. Thus, the materials have been 
consolidated, with greater degrees of consolidation near the ground 
surface. The depth of desiccation has been delineated by lower 
moisture contents, stiffer consistency, higher strength, and lower 
unit weight than those encountered at deeper depths in the 
overburden, as illustrated from the data on the attached Figures 3 
and 4. Also, as shown on Figure 3, this depth is transitional. 
Below the level of desiccation, the lacustrine and till soils are 
typically soft, have a relatively high moisture content and are 
near normally consolidated. The softer materials are indicated by 
much lower standard penetration resistance, or blow counts, which 
generally range from 4 to 10. Figure 5 shows that elevated 
concentrations of tritium only penetrated to a depth of 17 feet 
below the ground surface. This also illustrates some connection 
between surface water and the desiccated zone. 

Evaluation 

The L-19 investigation was performed in June 1990. During this 
program, four boreholes were drilled around L-19, at about the 
location shown on Figure 2. Each boring was advanced to a depth of 
about 22 feet using auger drilling methods. Copies of the borehole 
logs are included in Attachment B. During the investigation, soil 
samples were collected using split spoon samplers and tested in the 
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field for the occurrence of organics using a Foxboro Century 128 
organic vapor analyzer. The samples with the ten highest total 
volatile organic compound readings were sent to Environmental 
Testing and Certification Corporation (ETC) for analysis for 1,2-
DCA. In addition, the groundwater in each of the boreholes was 
allowed to recover, the borehole was bailed dry, and then allowed 
to recover again. Each recovery period was about 24 hours. 
Subsequently, samples of groundwater were collected for analyses 
for 1,2-DCA by ETC. Details of the investigation and sampling and 
analyses are provided in the "Investigation at Well L-19, Vickery, 
Ohio, Facility'' report dated June 24, 1990. 

As indicated in the "Monitoring Well System, Analytical Data 
Evaluation, Vickery, Ohio Facility" report dated April 22, 1988, 
Golder Associates believes that the occurrence of 1, 2-DCA in 
groundwater samples from well L-19 are due to localized releases 
associated with spills or leaks due to past waste handling 
practices in the area. The data do not suggest that there is 
evidence of overall contamination or chemical plume. The results 
from the L-19 investigation do not alter this evaluation. In 
p·articular, analysis of the soil samples that were obtained in the 
boreholes drilled around well L-19 did not indicate the presence of 
1,2-DCA above the detection limits. Therefore, the presence of 
this compound as a contaminant in the soil samples was not 
demonstrated. Water samples collected from these boreholes, 
however, did show some presence of 1,2-DCA; concentrations were 
encountered up to about two parts per million. Therefore, 
groundwater in the vicinity of well L-19 does contain 1,2-DCA. 

Lacustrine soils in the vicinity of well L-19 were encountered at 
depths of 9 feet to 19 feet beneath the ground surface, beneath the 
fill, and generally within the zone of desiccation. Well L-19 has 
an open interval beginning about three feet beneath the top of the 
lacustrine soils which is partially, or completely, within this 
zone of desiccation. Further, each of the boreholes that were 
sampled was open to the fill above the lacustrine till. As 
indicated in attached borehole logs, the depth to water was between 
three feet and eight feet beneath the ground surface. In each of 
these holes, the depth to lacustrine material was about seven feet 
beneath the ground surface. Also, in each of these holes the 
material became softer at a depth of about 16 feet beneath the 
ground surface. Finally, as shown on the sampling sheets in 
Attachment C the depth to water at the time of sampling was also at 
about three feet to eight feet beneath the ground surface. These 
data suggest that the source of contaminated groundwater is likely 
the groundwater in the fill material above the lacustrine soils. 
The higher blow counts in the lacustrine material above the depth 
of 16 feet are consistent with past information suggesting 
desiccation of the surface materials. Therefore, the water that is 
being sampled in L-19, which was sealed about 3 feet into the 
lacustrine material, is likely due to the short circuiting or flow 
from the overlying fill material downward into the well interval, 
possibly through desiccation cracks. 
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The premise of hydraulic connection of L-19 with the overlying fill 
material is also substantiated by past water level data collected 
by the site indicating higher water levels in L-19 after rainfall 
events. This also indicates a higher degree of connection at well 
L-19 than observed elsewhere in the facility. This higher degree 
of connection with the surface could allow communication of 
contaminated water in the fill with the well screen interval. 

Finally, an additional suggestion that the contamination is due to 
localized spills, rather than from the ponds or the waste piles, is 
indicated by the occurrence of 1,2-DCA in well L-19 only . Based 
on the proximity of the wells to the ponds or the stockpile area, 
flows through the ground into L-14, L-15, L-16, L-20, and L-28, 
would be indicative of releases from the ponds. Groundwater 
samples from none of these wells have had 1,2-DCA detected in them. 
Further, if the presence of 1,2-DCA at L-19 was due to releases 
from the stockpile area due to consolidation of the underlying 
material from the height of the stockpile, contaminants should also 
be found in L-16 and L-26. Again, groundwater from neither of 
these wells has contained 1,2-DCA. Therefore, the occurrence of 
1,2-DCA in groundwater samples from well L-19 is still suspected to 
be due to contaminants in the overlying fill. 

If you have any questions, please do not hesitate to contact us. 

Very truly yours, 

GOLDER ASSOCIATES INC. 

lA__~· 
c;~~s F. Durrett, P.G. 
Project Hydrogeologist 

d/>{' ./d;~~j . iJ 
John F. Clerici, ~~ 
Principal 

JFC:maa 

ATTACHMENTS: 

FIGURE 1 - Site Location Plan 
FIGURE 2 - Well L-19 Investigation Location 
FIGURE 3 - Engineering Properties of Glacial Deposits 
FIGURE 4 - Shear Strength Profile for Closure Cell Area 
FIGURE 5 - Tritium and Chloride Concentrations Versus 

Depth Below Ground Surface 
ATTACHMENT A - Monitoring Well Installation Log 
ATTACHMENT B - Borehole Logs 
ATTACHMENT C - Chemical Analysis Data 

FN: 3370REV.L19\15\HAA 
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ATTACHMENT C 

BOREHOLE WATER SAMPLING FORMS 
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Depth to Ground water (ft) I I I I l:> loJo I Sample Depth (non-well) (ft) I I I l I . I 
Groundwater Elevation (ft msl) I I I I 1 I I 

1st I [:, I · I 41 I fSTOI 1st 1'712-IOIOI 1 urnlem 
at 25" c I -k..rnp (H2.:>) I 191- l.z.l I I ru 

•" lopK.~. (Dtlw! ~t-.""'llt) .. .... untta 

2nd! I I I IISTO) I I I I I I urnlcm I I I I I I I I L.J 2nd at 25"C 

"' -. ...... Jou.r p.f;rtm.ler) •tlut unit• 

3rd I I I I liS TO) 3rd I I I I I I urnlc:m I I I I I I I I LJ at 25"C 

•" ...-,. cOftd. IOth!Pf P-f.""rMI1f1 """ 
Yt'IIU 

4th I I I I I (STOI 4th I I I I I I 
urn/em I I I I I I I I LJ et zs·c 

"' ~.t'OftC!. (Dttwf p.arerMI~ .... lie "'nllt 

I I I I I ('C) I I I I I I HTU 
Sample T1mp Turbidity 

FIELD COMMENTS 

Sample Appearance: 

Weather Conditions: ..Si.JAJAJ--/ WiNO'/ /b'''F 

Other: 

FILTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered 

Sampler: f_{.·,:?..J fE L~·:.;eL Employer: f,C•L.JJGC. 4 S <;(_X I A -:t=::5 
~~llrlll 

I certify that seg proced~s ~ere in accordance with applicable EPA state and corporate protocols. 

(-Jj-_'j[' _0J.Jil7J1.u. _.. 
l:lile ~'11.\ureo / II 
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(I-ETC FIELD PARAMETER FORM (CC2) 

ETC JOB II Ft.:J'.•"4 b:? 

Form 0002 
S&mple Manaoement 

12/89 

Sample Point w \Bnzl 1 I I I I I I Sourtl :ooa 5ampre Poon! I 0 

FIELD PROCEDURES 

j':)l 01010:. I L I ol !r 1"'1s1s! jzl&l I I ='12 I • I(- I L-1 I319J-Ibl"'l PURGE OA'TE STAJ;T,PUFIOE ELA"'SED KRS WATER VOL. IN CA.SING VOLUME PuRGED ('rY M'-' 00) Q400 l'lr Clock) !Geuone) IGtiiOI'II) 

SAMPLING METHOD: 

l£J 
A-Submersible Pump 0-0ipper/Bottle 

Sampler Type B·ISCO E-Baller X -Other C-Bladder ~ump F-Scoop!Shovel ($!"ECIFY OTHER) 

Sampler Material! i3 I A-Teflon C-PVC 
B-Metal 0-Piastic X-Other 

(SPECIFY OTHERJ 

Tubing Material LJ A-Teflon C-?olyethylene 
B·Tygon 0-Silicon X-Othet 

(SPECIFY OTHER! 

Sample Composited lwiJ 
Proel<!uretPropon rof' s 

FIELD MEASUREMENTS 
Well Elevation (lt/msl) I I I I 1 I I Well Depth (ft) I I ·.z..l 11 e I o I 
Depth to Ground water (ft) I I I 1 b~5lo 1 Sample Depth (non-well) (ft) I I I ! I · I 
Groundwater Elevation (ft msl) I I I I l I I 

1stlbl· I 4-15 I (STOI 1st I51B\Ciol 1 urnlcm I H;;.O funp I I 61··1 71 I I I'C I at 25' C 

"" ~-~- fothe<' ~·•"'-1•1'1 ...... uniU 

2nd I I I I I (STO) I I I I I I umlcm I I I I I I I I LJ 2nd at2s•c ,, 
~ concl. tottwr pera~l•l'l llhH unlit 

3rd I I I I I (STO) 3rd I I I I I I umlcm I I I I I I I I LJ •' zs ·c 
"" ..-.c. cono1. jotn.fpar•,.••ll ....... ""Ita 

4th I I I I I (STO) 4th I I I I I I utn/cm I I I I I I I I LJ •t25'C ,, 
~. c:ond. ~Othe! pert,. I~ ........ "'"lit 

I I I I I ("C) I I I I I I NTU 
S•mPI• T•mOJ Turbidity 

FIELD COMMENTS 
Sample Appearance: 

Weather Conditions: ,'j.(l_NIJ L/ tAJ16.Lfd. l.f zrt-
Other: 

FILTERING: Use Chain of Custody (CC1) to Indicate which bottles were filtered 

Sampler: j_~· t:_ I G u-':'...IE£ Employer: (?C-t)Et: /, s s c.x::· r ~ n::=' ';_ rPronll 

I certify tha~n~ were in accordance with applicable EPA state and corporate protocols. 
td3-Jl ~ ,.-;, _//A 1 
!01!~ -:" :S.;~a:~rt '/) 
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(uETC FIELD PARAMETER FORM (CC2) 

ETC JOB N E8Ctt+SL1 

Form 0002 
Sample Management 

12/89 

Sample Point ~ I Bi-131 I I I I I I I 
$ourtt COO. S..mp11 Po•nl 1.0 

FIELD PROCEDURES 

I '11 0 I i21 ~I L I I I IIIBI;PI 1214-1 I J41e1. I '11 I 14l ~ · IZ:I I 
PVAOE DATE START PURGE EJ...APSEO HRS WA.TER VOl.. tN CASING VOLUME PURGED 

(YY MM 00) Q-'00 HI ClOCk) tGaiiOrt5) tG•IIont) 

SAMPLING METHOD: 

I ~=I 
A-Submersible Pump D-Oipper!Bottle 

Sampler Type S.ISCO E-Baller X -Other 
C.Biadder Pump F-ScoopfShovel (SPECIFY OTHER) 

Sampler Material L£j A·Tellon C-PVC 
S·Metal D-Piastic X-Other 

(l>Pf.CIFY OTHEAJ 

Tubing Material u A-Teflon C?otyethylene 
B·Tygon D-Silicon X-Other 

{'SPECIFY OTHER) 

Sample Com posited b:tJiJ 
Pr~..Ourtll>fODOMtO.,I 

FIELD MEASUREMENTS 

Well Elevation (ft/msl) I I I I l I I Well Depth (It) I I;.Z..IIiBI I 
Depth to Ground water (It) I I I l3l+l I Sample Depth (non-well) (ft) I I I l I I 
Groundwater Elevation (ft msl) I I I I 1 I I 

1st I & I , 1913 I (STO) 1st J!IOI5!0I 1 umlcm 11-1:.0 {:emp I 121 I I • I 0 I I I "c..J at 25" C 

"" 
__ ...... (Other p.~ra~Mit'f1 "'"' •nita 

2nd! I I I IISTOJ I I I I I I umlcm I I I I I I I I LJ 2nd at 25 ·c ... ._. ...... (Otlwr pt!"aiMill'fl "'"' wnlta 

3rd I I I I I (STOJ 3rd I I I I I I umlcm L I I I I I I I LJ 
at 2S"C ... ---· totn.f po~~raiPMIItr) .... u. vnlll 

4th I I I I I (STDJ 4th I I I I I I urn/em I I I I I I I I LJ at2.S"C 

"" '9«· cond. ID"the-r ~rtrMIII") •••u• un!ls 

I I I I IJ"C) I I I I I INTU 
Samplt Ttmp Turt:Hdlty 

FIELD COMMENTS 

Sample Appearance: 

Weather Conditions: 5ut.JAJ'-I w NQ 'i. 7rc)F 
' I 

Other: 

FILTERING: Use Chain of Custody (CC1) to Indicate which bottles were filtered 

Sampler: 1...0/?.( G. u ""=~etC. Employer: Gn!)€£ .4S.~QC. ('fi'ES 
lPron11 

1 certif~ ~ha;~~.z.~s ~ere in accordance with applicable EPA state and corporate protocols. 

& J3 ·7~ ' 2., r~ ~-<-- ./ 
1D1te ~·~nlh.l'tl ' I J 
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(I-nc FIELD PARAMETER FORM (CC2) 

ETC JOB# E!-=l,.tl-1 ;:n 

Fon"r,'l 0002 
Sample Management 

12/89 

Sample Point w i8n•h I I I I I I I 
Sou•ct :.oot S.11mpot PtHnl I 0 

FIELD PROCEDURES 

[9, C 1 D1 &>1 f 1 1[ li 1f?1 i!Jol l1..t.5i I [3121, (t;';G[ 1.2 l';:;(.[l~'--1 
PuRGE OJ.TE START PURGE ELAPSED "'RS WATER VOL IN CASING VOLUME PURGED 

(YY MM 001 Q4.0() Hr CIOCI<) (Gallon&) u:o.uons) 

SAMPLING METHOD: 

Sampler Type w A-Submeralble Pump 0-Dipper/Bottle 
B·ISCO E-Bailer X -Other 
c-Bladder Pump F-Scoop/Shovel (SPECIFY OTHER! 

Sampler Material LQJ A-Teflon C-PVC 
6-Metal D-Piastic X-Other 

(SPECIF'f' OTHER) 

Tubing Material LJ A-Teflon C.Polyethylene 
B-Tygon P..Silicon X-Other 

(SPECIFY OTHER! 

Sample Com posited ~ 
F'roc.ourel!>ropor1 oon1 

FIELD MEASUREMENTS 

Well Elevation (ftlmsl) I I I I L I I Well Depth (ft) I l2-l!l11 I 
Depth to Ground water (ft) I I I l7if:l ol Sample Depth (non-well) (ft) I I I ! I · I 
Groundwater Elevation (ft msl) I I I I 1 I I 

, st I (:, I • I :,-I 51 (STOI 1st 13i'IC'fOI 1 umlem I fl-.() -(cl~ I I! 131' I~ I I ~ at 2.5" C ... l.fl'K· concl • to"-' p.ar11 lei') ..... Ul'll\1 

2nd I I I I I <STO) I I I I I I urnlcm I I I I I I I I u 2nd at :s·c ... ~- UM'IO. tottlef Nl'll..,..1.r1 ...~ wn!l& 

3rd I I I I I (STO) 3rd I I I I I I umlem I I I I I I I I LJ II 25"C ... 11-PK· ~ond. 
COI:nlolp.e."*IIMIItl'l ..... ~o~nltt 

4th I I I I I (STO) 4th I I I I I I umlcm I I I I I I I I LJ at 25"C ... 11-PK· cond. (Otto.! P."*I'IW~ .. ~ unlll 

I I I I I ('C) I I I I I INTU 
Stmplt T•mp T~o~rbk1hy 

FIELD COMMENTS 

Sample Appearance: 

Weather Conditions: 5mUN 
I Ct.' d:JU 1::: 7CF 

' 
Other: 

FILTERING: Use Chain of Custody (CC1) to indicate which bottles were filtered 

Sampler: LV/!. t. ~- !....Jl"'.,_[E/~ Employer: (.; (!_ Lt)t!? /;._ A~sc.·c [.I. n::: .s 
(Pfln\, 

I certify that ~g p~edurrus· er:_ in accordance with applicable EPA state and corporate protocols. 

i-/3· 'ir· ;.;)1~~.)/.;'?){J..,UA J 
•O••~ J'·O"•'""' ~/ II 
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Vickery, Ohio 43464 

Attn: Mr. Steve Lonneman 

RE: INVESTIGATION AT WELL L-19 
VICKERY, OHIO FACILITY 

Gentlemen: 

Enclosed are six copies of the report on the Investigation at Well 
L-19, Vickery, Ohio Facility. We received the analytical results 
on July 5, so the report is due to Ohio EPA by August 5. 

Golder Associates appreciates the opportunity to be of service to 
Chemical Waste Management at the Vickery Facility. If we may be of 
further service please do not hesitate to call. 

Very truly yours, 

GOLDER ASSOCIATES INC. 

j}L_~JSjc 
&am~ F. Durrett 
Pra:Ject Hydrogeologist 
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1.0 INTRODUCTION 

Chemical Waste Management, Inc. (CWM) owns and operates a hazardous 

waste disposal facility in northern Ohio, near the town of Vickery, 

known as the Vickery Facility. The site is located on State Route 

412 near the intersection of State Route 510, about twenty miles 

southwest of Sandusky, Ohio (Figure 1). 

The Facility presently disposes of hazardous waste by underground 

injection through four deep wells. Three other deep injection 

wells previously used at the Facility have been plugged and 

abandoned. Past operations at the Facility also included the use 

of various ponds for the treatment andjor separation of oil 

residues and liquid waste for reclamation and disposal. 

CWM is required, as part of the Consent Agreement and Final Order 

(CAFO) entered into by USEPA and CWM on April 4, 1985, to 

participate in a groundwater monitoring program at the Facility. 

The Ohio EPA conducted a Ground Water Monitoring Operation and 

Maintenance Inspection (O&M) during April of 1989, and submitted an 

O&M report to CWM on August 28, 1989. The Ohio EPA O&M report 

stated, in part, that since monitoring well L-19 had consistently 

shown the presence of 1,2-dichloroethane (1,2-DCA) in the 

considered contaminated. As noted in groundwater, this well was 

the Monitoring Well System Data Evaluation Report (Reference 1), 

the detection of 1,2-DCA was considered a positive result, but the 

presence of this compound at well L-19 was indicated to be a 

localized condition and not indicative of overall groundwater 

contamination at the Facility. In response to the Ohio EPA O&M 

report, CWM proposed to conduct an investigation of the area around 

well L-19 to determine if the well was contaminated or if 1,2-DCA 

was indeed present in the groundwater at this location. The Ohio 

EPA accepted the investigation plan, as modified in accordance with 

their comments (Appendix A). 

Golder Associates 
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This report briefly describes the geology and hydrogeology of the 
site, presents the L-19 investigation procedures, and presents the 
results of the investigation analyses. This investigation and 
report satisfy the alleged deficiency in compliance with OAC 3745-
65-93(D) (4-5) with respect to Well L-19 as noted by Ohio EPA in the 
August 28, 1989, O&M report. The work was performed in accordance 
with the investigation plan as modified and accepted by Ohio EPA. 

Golder Associates 
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2.0 GEOLOGY AND HYDROGEOLOGY 

2.1 General Geology 

The site geology and hydrogeology have been extensively evaluated 
and summarized in References 2 through 8. The site is underlain by 
approximately 33 feet to 52 feet of glacial overburden materials, 
consisting of lacustrine clay and glacial till, overlying dolomite 
bedrock. The dolomite bedrock, which is the uppermost aquifer 
underlying the site, is about 500 feet thick. The dolomite bedrock 
is underlain by a sequence of sedimentary rocks comprising shale, 
sandstone, limestone, and dolomite. Precambrian granite bedrock 
("basement rock") is encountered about 2, 900 feet beneath the 
ground surface. 

2.2 Overburden Soils 

The overburden soils at the site are the only materials of concern 
in this investigation. The overburden soils consist of deposits of 
glacial and lacustrine silty clays and clays, approximately 50 feet 
thick. The upper 5 feet to 10 feet of the overburden have been 
desiccated during the geologic past resulting in fractures which 
may be open, although none were observed during any of the field 
sampling programs. 

The lacustrine soils extend from the ground surface to depths of 0 
feet to 25 feet beneath the ground surface, with a typical 
thickness of about 15 feet. Sand partings and horizontal 
laminations >;-inch to l-inch thick have been observed in the 
lacustrine materials. 

Glacial till deposits underlie the lacustrine materials down to 
bedrock. These till deposits are also comprised of silty clays and 
clays, with some sand and gravel in the matrix. In some areas of 
the site, where the lacustrine deposits are thin or absent, the 
till deposits are at or near the ground surface. 

Golder Associates 
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The depth of desiccation can be delineated by lower moisture 
contents and stiffer consistency than those found deeper in the 

overburden. Below the limit of desiccation the lacustrine and till 

soils are typically soft, have a relatively high moisture content, 

and are near normally consolidated. 

2.3 Hydrogeology 

The primary aquifer underlying the site is the fractured and 
solutioned dolomite bedrock. Site water level data indicate on
site pumping from the aquifer can affect the overall groundwater 
gradients. Furthermore, an on-site pump test, along with past 

water level data, has clearly demonstrated that local lateral flow 

in the aquifer can be maintained toward the facility. 
lateral flow in the aquifer is north toward Lake Erie. 

Regional 

Water levels in the bedrock aquifer, within the area of this study, 
are approximately at an elevation of 595 feet, about 15 feet to 20 

feet beneath the original ground surface. Water levels in the 
overburden materials have been observed to be within 5 feet of the 

original ground surface. Therefore, there is a component flow from 

the overburden material toward the bedrock aquifer. The vertical 
and lateral flow velocities in the overburden are estimated using 

the equation for average linear groundwater velocity, 

v = _li_ 

n. 

where V = velocity 
k = hydraulic conductivity 
i = hydraulic gradient 
n.= effective porosity 

The vertical hydraulic conductivity (k) of the overburden materials 
has been estimated to be 2 x 10-8 cmjs ( 2 x 10-2 ftjyr) (Reference 

4). Using a nominal thickness of 50 feet for the overburden and a 

groundwater head difference of 10 feet between the overburden and 
the bedrock (Reference 4), the vertical hydraulic gradient (i) is 

Golder Associates 
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calculated as 0.2 ft/ft. The effective porosity (n.) of the 
overburden materials is taken as 0.1 (Reference 4). The vertical 
flow velocity is, therefore, estimated to be on the order of 0.04 
ft/yr. 

The lateral hydraulic conductivity (k) of the lacustrine soils has 
been estimated to be 1 x 10-7 cm/s (1 x 10_, ftjyr) (Reference 4). 
Using a lateral hydraulic gradient (i) within the lacustrine 
materials of 1 x 10-4 ft/ft, calculated from groundwater elevations 
measured January 14, 1986, between lacustrine monitoring wells L-15 
and L-23, and an effective porosity (n.) of 0.1, the lateral flow 
velocity is estimated to be on the order of 0.0001 ft/yr, generally 
to the northwest. Vertical flow, therefore, dominates lateral 
flow, as vertical flow rates are two orders of magnitude greater 
than lateral flow rates. 

Golder Associates 
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3.0 INVESTIGATION PROCEDURES 

The field work for the investigation around L-19 was carried out by 
Golder Associates Inc. (Golder Associates) between June 9 and June 
10, 1990. During this period, four boreholes were drilled around 
L-19 at the locations shown on Figure 2. The boreholes were 
advanced to depths of about 22 feet below ground surface using a 
Mobile B-61 drill rig supplied and operated by Bowser-Morner. In 
each borehole, standard penetration tests were carried out at 2-
foot intervals and soil samples were obtained using conventional 
split-spoon sampling equipment. Copies of the borehole logs are 
included in Appendix B. 

Each of the soil samples obtained during the investigation was 
split into 40-ml VOA vials and one-pint glass jars. The one-pint 
glass jar samples were covered with foil, shaken, and allowed to 
sit for approximately 15 minutes. The total volatile organic 
concentration (TVOC) within the jar headspace was then measured 
using a Foxboro Century 128 OVA. After the completion of all the 
boreholes, the 40-ml samples corresponding to the ten highest TVOC 
readings were packed in ice and sent to Environmental Testing and 
Certification Corporation (ETC) for analysis for 1,2-DCA. 

Following completion, each borehole was left open and covered with 
plastic. This was to keep surface water from entering the borehole 
and to permit the static water level to return in the boreholes in 
order to obtain water samples. Each borehole remained open for at 
least 24 hours to allow the water levels to recover. At this time, 
the water level was measured and the borehole was purged dry with 
a 3-inch PVC bailer. Following the purging, the boreholes were 
again covered with plastic for at least 24 hours to let the water 
level recover. At this time, water samples were collected using a 
2-inch stainless steel bailer. The water from each borehole was 
poured into two 40-ml VOA vials. A field bank and a sample of 
water used during drilling were also obtained. The samples were 
packed in ice and shipped to ETC for analysis for 1,2-DCA. After 

Golder Associates 



July 1990 -7- 853-3027.1 

the completion of water sampling, the boreholes were backfilled 
with bentonite pellets to within 6 inches to 1 foot below the 
ground surface. The boreholes were then topped off with topsoil. 

The field work was supervised by a Golder Associates engineer who 
established the locations of the boreholes in the field, directed 
the drilling operations, logged the boreholes, conducted the 
sampling, and handled the samples for transport to the laboratory 
following chain-of-custody procedures included in the approved 
investigation plan. 
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4.0 INVESTIGATION RESULTS 

4.1 Stratigraphy 

The soils encountered in the four boreholes consisted of fill 
materials overlying lacustrine deposits which overlie till 
deposits. In general, approximately seven feet of fill, comprising 
silty clay with sand, were present at each borehole location. 
Underneath the fill was the original ground surface, marked by 
roots and wood debris in a clayey silt matrix. Lacustrine deposits 
of clayey silt, wood and other organic matter extend to a depth of 
approximately 19 feet, where a very soft gray silty clay, marking 
the top of the till deposits, is encountered. This stratigraphy is 
verified by comparison with the logs for wells L-19, T-19 and MW-
19R (Appendix C) . 

4.2 Field Screening of Soil Samples 

All soil samples were screened in the field to measure the TVOC 
: within the soil to select the ten soil samples with the highest .?' 

TVOC readings for analysis by an independent analytical laboratory 
(ETC). The TVOC readings are indicated on the borehole logs and 
are tabulated in Table 1. 

4.3 Chemical Analysis of Soil Samples 

Ten soil samples were selected for analysis for 1,2-DCA by ETC as 
follows: one sample from borehole B-1, two samples from borehole B-
2, three samples from borehole B-3, and four samples from borehole 
B-4. Table 2 presents a summary of the soil sample information and 
the ETC analytical results. The laboratory test results are 
provided in Appendix D. 

No 1,2-DCA was detected in any of the soil samples. 
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4.4 Chemical Analysis of Water Samples 

The groundwater samples which were collected from the four 
boreholes were sent to ETC for analysis for 1,2-DCA. In addition 
to these samples, a sample of the water used during drilling and a 
field blank sample were also sent for analysis. Table 3 presents 
a summary of the results of the water sample analytical results. 
The laboratory test results are provided in Appendix D. 

Samples from boreholes B-1, 
concentrations of 1660 ~g/1, 

B-2 and B-4 contained 1, 2-DCA at 
159 ~g/1 and 34 ~g/1, respectively. 

The sample from borehole B-3, the drilling water sample and the 
field blank had no 1,2-DCA detected. 

Golder Associates 
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5.0 CONCLUSIONS 

The analyses of groundwater at Well L-19 and in the boreholes B-1, 
B-2 and B-4, located northwest, northeast and southeast of Well L-
19, detected the presence of 1,2-DCA. This compound was not 
detected in the groundwater sample from borehole B-3, located 
southwest of Well L-19. In addition, no 1,2-DCA has been detected 
in any sample from any other site well, including Wells T-19 and 
MW-19R, which are located four feet and eight feet west of L-19 and 
screened below L-19. Analytical results from the soil samples from 
boreholes B-1 through B-4 from above and below the water table did 
not indicate the presence of 1,2-DCA. It is likely that the TVOC 
readings measured in the field are due to the decomposition of 
organic debris at the natural ground surface. 

As noted in the Monitoring Well System Analytical Data Evaluation 
Report (Reference 1) , Well L-19 was located in an area of surface 
fill near the location of old sumps and transfer lines. The logs 

>; for wells L-19, T-19 and MW-19R indicated 8. 5 feet of fill in this 
area. similar depths of fill were also noted in boreholes B-1 
through B-4. 

The hydrogeologic and analytical data for Wells L-19, T-19 and MW-
19R and the results of this investigation program continue to 
suggest a localized condition around Well L-19 to be the cause of 
the presence of 1,2-DCA in this area. This compound has not 
migrated downward, as evidenced by the T-19 and MW-19R monitoring 
results. Lateral migration of 1,2-DCA in the area is expected to 
be minimal because of the low lateral groundwater flow velocity. 
This is confirmed by the absence of 1,2-DCA in borehole B-3, Well 
L-26, and in hole SS-10 and surrounding SS-10 investigation holes 
(Reference 9). 

Previous monitoring results from Well L-19 indicate little 
variation in concentration of 1,2-DCA (Table 4). This suggests a 
localized, static situation at Well L-19. Consequently, based on 
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the investigation results, Well L-19 appears to be reasonably 
located to continue to monitor the presence and potential 
variations in concentration of 1,2-DCA in the groundwater in this 
area. 

GOLDER ASSOCIATES INC. 

)(' L__ i)vJ~ 
Games F. Durrett 
Pr~~ Hyd~eologist 

fitlfjf12f ~ Gary~ ~llison, P.E. Pri~flf.~al 
JFD/GHC:maa 

3027-RPT.FIN\1\MAA 
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TABLEt 

RESULTS OF FIELD SCREENING OF SOIL SAMPLES'FOR VOLATILE ORGANIC COMPOUNDS 

BOREHOLE B-1 BOREHOLE B-2 BOREHOLE B-3 BOREHOLE B-4 

SAMPLE DEPTH (FT) TVOC (PPM) SAMPLE DEPTH (FT) TVOC (PPM) SAMPLE DEPTH (FT) TVOC (PPM) SAMPLE DEPTH (FT) TVOC (PPM) 
tA o-1.e 0 tA 0-1 0 t 0-2 4.8 !A 0-1 2.6 
18 1.15-2 0 18 1-2 0 2A 2-3 0 18 1-2 ., 
2A 2-3 0 2A 2-3 0 28 3-4 10 2A 2-3 35 
28 3-4 0 28 3-4 23 3A 4-<l 60 28 3-4 460 
3A 4-5 0 3A 4-5 42 38 5 48 3A 4-5 370 
38 5-<l 0 38 5-<l 8BO <A 6-7 3.8 38 5-<l 010 
<A 6-7 450 <A 6-7 470 48 7-8 >1000 <A 6-7 450 
48 7-8 1.7 48 7-8 >1000 5A 8-0 3,4 48 7-8 >1000 
5A 8-0 1000 5A B-0 200 58 0-10 1000 5A B-0 >1000 
58 0-10 350 58 9-10 70 6A 10-11 350 58 0-10 >1000 
M 10-11 100 6A to-t t 02 C8 11-12 140 M 10-11 790 
68 t 1-12 05 68 11-12 60 7A 12-13 >1000 68 1 t-12 220 
7A 12-13 tB 7A 12-13 B7 78 13-14 too 7A 12-13 2<0 
78 13-14 30 78 13-14 g BA 14-15 140 78 13-1-4 "' 8A 14-15 OS BA 14-15 20 88 15-18 35 BA 1-4-15 36 
88 15-10 12 88 15-10 5 OA te-17 61 88 15-10 20 
OA 115-17 43 OA 16-17 g 08 17-18 M OA 115-17 71 
08 17-18 3.2 08 17-18 3.2 tOA 18-19 100 08 17-18 " IDA 18-19 15 lOA 18-19 2.5 108 19-20 17 lOA 18-19 16 
108 t0-20 M 108 19-20 1.2 ttA 20-21 73 108 10--20 20 
t1A 20-21 17 ItA 20-21 2.5 118 21-22 31 ttA 20-21 12 
118 21-22 0 118 21-22 0.1 118 21-22 6.0 

NOTE: TVOC MEANS TOTAL VOLATILE ORGANIC COMPOUNDS 
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TABLE 3 

SUMMARY OF BOREHOLE GROUNDWATER CHEMICAL ANALYSIS RESULTS 

BOREHOLE B-1 BOREHOLE B-2 BOREHOLE B-3 BOREHOLE B-4 

Concentration of 
1 ,2-dicllloroelhane (1 ,2-DCA) 1660 159 NO 33.67 

(ppb) 

NOTE: NO MEANS NOT DETECTED; DETECTION LIMIT WAS 2.8 PPB 
·-~···- -·· 

- __ ., ____ 
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TABLE 4 

SUMMARY OF GROUNDWATER MONITORING RESULTS FOR WELL L-19 

April 86 October 86 April 87 October 87 April 88 October 88 April 89 October 89 April 90 
Concentration of I 
1,2-dictlloroethane(1,2-DCA) 10.1/8.81 12.1 9.1 7.27 7.31 8.62 9.26 8.98 7.9 
(ppb) 

--------
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Golder Associates Inc. 
CONSULTING ENGINEERS 

February 7, 1990 853-3026.3 

Chemical Waste Management, Inc. 
3956 State Route 412 
Vickery, Ohio 43464 

Attn: Mr. Steve Lonneman 

RE: INVESTIGATION AROUND WELL L-19 
VICKERY FACILITY 

Gentlemen: 

Golder Associates Inc. is pleased to submit this Work Plan for the 
investigation around Well L-19. We appreciate the opportunity to 
be of service to CWM. If you have any questions or need additional 
information regarding this work plan, please call . 

Very truly yours, 

GOfil' AS~O~C . 

~~- Collison, P.E . 
Prin pal 

GHC/dah 
enclosure 
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1.0 INTRODUCTION 

Chemical Waste Management, Inc. (CWM) owns and operates a hazardous 
waste disposal facility in northern Ohio, near the town of Vickery, 
known as the Vickery Facility. The site is located on State Route 
510, about twenty miles southwest of Sandusky, Ohio (Figure 1). 

The facility presently disposes of hazardous waste by underground 
injection through four deep wells. Three other deep injection 
wells previously used at the site have been plugged and abandoned. 
Past operations at the facility also included the use of various 
ponds for the treatment and/or separation of oil residues and 
liquid waste for reclamation and disposal. 

Well L-19 has been monitored in accordance with the Consent 
Agreement and Final Order (CAFO) between CWM and the United States 

Environmental Protection Agency (U.S.EPA), effective April 5, 1985. 
Well L-19 monitors the lacustrine soils above the aquifer and is 
located in the southeast portion of the facility. Analyses of 
groundwater samples obtained from well L-19 have indicated the 
presence of 1, 2-dichloroethane ( 1, 2-DCA). As a result, and as 

discussed in correspondence of October 16, 1989, and January 18, 
1990, between CWM and the Ohio Environmental Protection Agency 
(OEPA), CWM proposes herein to perform an investigation of the 

potential source of the 1,2-DCA detected. This plan details the 
procedures for investigating the source of the compound detected 

and the installation of an additional monitoring well in the area 
of well L-19 . 

Golder Associates 
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2.0 GEOLOGY AND HYDROLOGY 

2.1 General 

The site geology and hydrogeology have been extensively evaluated 

and summarized in References l through 6. The site is underlain 

by approximately 33 feet to 52 feet of glacial overburden 

materials, consisting of lacustrine clay and glacial till, 

overlying dolomite bedrock. The dolomite bedrock, which comprises 

the uppermost aquifer underlying the site, is about 500 feet thick. 

The dolomite bedrock is underlain by a sequence 

limestone, 

of sedimentary 

and dolomite. rocks comprising shale, sandstone, 

Precambrian granite bedrock ("basement 

2,900 feet beneath the ground surface. 

rock'') is encountered about 

2.2 Overburden Soils 

The overburden soils at the site are the primary soils of concern 

in this investigation. The overburden soils consist of deposits 

of glacial and lacustrine silty clays and clays, approximately 50 

feet thick. 

The lacustrine soils extend from 0 feet to 25 feet beneath the 

ground surface, with a typical thickness of about 15 feet. Sand 

partings and horizontal laminations l/4-inch to l-inch thick have 

been observed in the lacustrine materials. The upper 5 feet to 10 

feet of the overburden has been desiccated during the geologic past 

resulting in fractures which may be open, although none were 

observed during any of the field sampling programs. 

Glacial till deposits underlie the lacustrine materials down to 

bedrock. These till deposits are also comprised of silty clays and 

clays, with some sand and gravel in the matrix. In some areas of 

the site, the till deposits are at or near the ground surface. In 

these areas, some desiccation of the near surface till soils has 

also occurred. 

Golder Associates 



II ... 
• 

• 

February 1990 -3- 853-3026 

The depth of desiccation can be delineated by lower moisture 

contents and stiffer consistencies than those found deeper in the 

overburden. Below the limit of desiccation the lacustrine and till 

soils are typically soft, have a relatively high moisture content, 

and are near normally consolidated. These soft soil conditions 

posed particular installation problems for the SS-series holes 

because the clays would squeeze the hole closed, unless casing was 

used to support the hole. 

2.3 Hydrogeology 

The primary aquifer underlying the site is the fractured and 

solutioned dolomite bedrock. Site water level data indicate on-

site pumping from the aquifer can affect the overall groundwater 

gradients. Furthermore, an on-site pump test, along with past 

water level data, has clearly demonstrated that lateral flow in the 

aquifer can locally be maintained toward the facility. Regional 

lateral flow in the aquifer is north toward Lake Erie. 

Water levels in the bedrock aquifer, within the area of this study, 

are approximately at an elevation of 595 feet; about 15 feet to 20 

feet beneath the original ground surface. 

Water levels in the overburden materials have been observed to be 

within 5 feet of the original ground surface. Therefore, there is 

a component of flow from the overburden material toward the bedrock 

aquifer. However, the amount of flow through the overburden 

materials at the site is probably inconsequential compared to the 

amount of total bedrock aquifer recharge from off-site areas . 

Golder Associates 
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3.0 PROPOSED INVESTIGATION 

3.1 Drilling 

The proposed investigation includes the drilling of four boreholes, 
analysis of soil and groundwater samples from the boreholes and the 
subsequent installation of one well. As per CWM's proposal, and 
at OEPA's request, the holes will be drilled approximately 10 feet 
from the location of well L-19 (see Figure 2), and to the same 
depth as well L-19. As shown on Figure 2, the proposed borings are 
located northwest, northeast, southwest and southeast of well L-
19. These locations were chosen to avoid the other wells in the 
area. The boring to the northwest is approximately eight feet from 
L-19 to avoid crossing the fence line. The well installation log 
for well L-19 is included in Appendix A. A Health and Safety Plan 
for this program is provided in Appendix B . 

3.2 Soil and Groundwater Sampling 

Each hole will be continuously split-spoon 
depth as well L-19, 21.9 feet below grade. 

sampled to the same 

Soil samples will be 
retained from each split-spoon in two 40-mL borosilicate glass 
vials with teflon septum caps and in one one-pint glass jar. The 
40-mL vials will be filled with soil (minimizing headspace), 
labeled, and placed in a shuttle with ice packs. The pint jar will 
be filled with soil to approximately 3/4 full, the jar opening will 
be covered with aluminum foil, the lid will be screwed on, the jar 
will be shaken, and then will sit for at least 15 minutes. The 
headspace in each pint jar will be analyzed in the field to 
determine the total volatile organic concentration (TVOC) using a 
Foxboro, Cen~ury 128, Organic Vapor Analyzer (OVA). The probe on 
the OVA will be used to puncture the aluminum foil and the relative 
TVOC reading will be recorded. 

Upon completion of the field soil testing, the vial samples 
corresponding to the ten jar samples with the highest TVOC readings 
will be sent to Environmental Testing and Certification Corporation 
(ETC) for analysis for 1,2-DCA. If less than ten samples indicate 

Golder Associates 
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the presence of volatile organic compounds (VOCs), then enough 

additional samples will be chosen at random for analytical testing 

to have a minimum of ten analyzed. 

In addition to soil sampling, groundwater samples will also be 

collected from the investigation borings. Following completion of 

the boreholes, the augers will be removed and the borehole covered 

with plastic to keep debris and precipitation from entering the 

holes. The day following completion, the groundwater will be 

removed, to the extent possible, using a PVC bailer. The PVC 

bailer will be decontaminated between use in different borings. 

Once the groundwater has been removed, each boring will be covered 

to allow the groundwater to refill the boring. A groundwater 

sample will then be collected from each boring and placed in two 

volatile organic analysis (VOA) vials. Samples will be collected 

with a stainless steel bailer which will be decontaminated between 

use in different borings. The groundwater samples will be sent to 

ETC for analysis for 1,2-DCA. Following groundwater sample 

collection, each boring will be backfilled with bentonite pellets 

or grout. 

3.3 Well Installation 

Based on the results of the soil and groundwater sample analyses, 

a location near well L-19 will be chosen for the installation of 

an additional monitoring well. The monitoring well will be 

installed using the same procedures used for installing well L-19, 

as described in Reference 7, and will be suitable for inclusion in 

the facility's groundwater monitoring program. 

Generally, the well will be constructed using surface casing and 

temporary casing to minimize dragdown and to minimize flow of 

surface or near surface water into the well during drilling. Also, 

extensive decontamination procedures will be followed to minimize 

contamination from the drilling equipment. The well will be 

constructed of 2-inch diameter, 316 stainless steel, flush threaded 

joint pipe. The well screen will be number 6 slot size and will 

Golder Associates 
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be installed to the same depth and length as well L-19 (Appendix 

A). Details of the well drilling, decontamination and construction 

procedures are included in Appendix C. 

3.4 Well Development 

The well will be developed following installation by successive 

purging of the well water. Based on previous experience with 

shallow overburden wells at the site, a period of 3 days may be 

required for a well to recover after purging. Purging will 

continue until reasonably stable pH and specific conductance values 

are obtained. The well will be purged once before or at the 

completion of the installation program after several feet of water 

have accumulated in the well and at least one other time before 

sampling. Additional purging for development may be required. 

Development and pumping water will be collected for on-site 

disposal . 

3.5 Reporting 

At the completion of this sampling and well installation program, 

a report on the program will be provided. This report will include 

a description of the soil drilling and sampling, field sample 

analyses results, well installation details, sampling and 

analytical protocol, analytical results, and an evaluation of the 

results . 

3.6 Timing 

This evaluation program for well L-19 will be initiated within 30 

days after approval of the plan by the OEPA. The final report will 

be submitted within 30 days after receiving the final laboratory 

analytical reports for the proposed soil and water sampling . 

WDM/GHC:maa 
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B.O HEALTH AND SAFETY PLAN 

B.l General Safety Precautions 

At the Vickery Facility, CWM maintains Safety Regulations for 

Outside Contractors. These regulations will be strictly enforced 

and will provide the minimum Health and Safety requirements for the 

site. The specific work activities outlined in this Investigation 

Plan will require additional Health and Safety precautions. 

A volatile organic compound was reportedly detected in L-19. The 

reported presence of this compound necessitates the use of an 

instrument in the field to trigger the use of respiratory 

protection. The following procedures will be followed. 

1. 

2. 

3. 

4. 

5. 

CWM Safety Regulations will be followed. 

Personnel in the working area handling drilling or 
sampling equipment, handling samples, or handling 
cuttings shall wear hard hat, gloves, tyvek suit and 
safety boots. 

Upon leaving the work area, thoroughly wash face and 
hands. 

A respirator, with organic vapor cartridge, shall be 
carried by personnel within the work area. 

Respirtory protection will be worn when required as 
delineated below. 

During drilling and sampling, air quality will be monitored 

continuously with an OVA, HNU, or Photovac TIP. The air quality 

detector shall be calibrated daily and the calibration documented. 

Air quality _readings shall be recorded at a minimum of once per 

hour during the course of the work. Any unusual or anomalous 

readings shall be also be recorded on the air quality monitoring 

data sheet or field book along with date, time, and location. A 

portable wind sock or wind vane shall be established at each work 

station and, where possible, personnel shall stay upwind of the 

drilling and sampling operations. 
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As previously noted, it is contemplated that the assessment work 

will only require Level D personnel protection. However, equipment 

will be provided for Golder Associates and drilling contractor 

personnel to continue the planned work with Level C personnel 

protection, should such protection be necessary as determined by 

air quality measurements. Should air contaminant levels require 

Level B protection, the project will stop until such equipment can 

be brought to the site. The total atmospheric concentrations of 

vapors or gases for determining personnel protection levels are as 

follows: 

Level D - Background to 5 ppm 

Level C - 5 ppm to 50 ppm above background 

Level B - 50 ppm to 500 ppm above background 

Evacuate working area @ > 500 ppm 

The personnel protection equipment for the 

protection are presented in Table B-1. 

different levels of 

B.2 Procedures if Hazardous Materials are Encountered 

Sampling of hazardous waste products or containers, 

of these materials is not proposed as part of 

or penetration 

this program. 

However, in the event that the drilling does encounter hazardous 

materials or the air monitoring indicates that supplied air 

respiratory protection to be required, the following steps will be 

taken: 

l. Drilling and sampling work shall cease. 

2. 

3. 

4. 

Al~ personnel will immediately move a safe distance (at 
least 50 feet upwind) from the work area. 

Air quality measurements will immediately be checked to 
determine a safe working area. 

The appropriate respiratory protection level shall 
be determined from air quality measurements as specified 

in Section B.l. 
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5. 

6. 

Personnel may return to the work 
appropriate respiratory protection 
clothing. 

area 
and 

with the 
protective 

All potentially contaminated material from the hole shall 
be drummed for off-site disposal. 
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TABLE B-1 

PERSONAL PROTECTIVE EQUIPMENT 

Levels D, C, B and A 

LEVEL D: - FID/PID from 0 to 5 ppm 

Tyvek Coveralls 
Safety Boots 
Hard Hat 
Safety Glasses or Goggles 

LEVEL C: - FID/PID from >5 to 50 ppm 

Air-purifying Respirator (MSHA/NIOSH Approved) 
Safety Glasses, Goggles or Face Shield 
Tyvek Coveralls 
Inner Gloves - Surgical Type 
Outer Glvoes - Chemical Resistant 
Hard Hat 
Boots - Chemical Resistant 

LEVEL B: - VOA/PID from >50 to 500 ppm 

Full Face Positive Pressure Air Respirator 
(MSHA/NIOSH Approved) 

Saranex Coated Tyvek Coveralls 
Inner Gloves - Surgical Type 
Outer Gloves - Chemical Resistant 
Boots - Chemical Resistant 
Hard Hat 
Cloth Coveralls Inside Tyvek 

LEVEL A: - VOA/PID >500 ppm 

853-3026 

Not anticipated; procedures will be developed, 
if required. 

NOTE: Ambient air quality monitoring readings are Work Zone
Guidelines Values 
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C.O INSTALLATION PROCEDURES FOR NEW MONITORING WELLS 

C.l General 

New groundwater monitoring wells for the Vickery Facility 

monitoring system are designed and installed based on the 

subsurface stratigraphy of the area. To the degree practical, the 

well screen slot sizes have been selected to maximize the open 

interval while providing small enough openings to keep fine grained 

soil particles from entering the wells. 

The installation procedures are tailored to minimize dragdown of 

potentially contaminated surface soils, to minimize potential flow 

of surface or near surface water into the well while drilling, and 

to minimize potential cross contamination between wells from the 

drilling equipment. The installation methods have also been 

selected to prevent hole collapse or squeezing, which hampered 

previous well and piezometer construction at the facility. To 

accomplish these goals, surface casings and temporary casings will 

be used to construct each well and extensive cleaning procedures 

for the drill rigs, drilling tools, casings, and well materials 

will be adopted. 

C.2 Equipment Cleaning and Decontamination 

Prior to drilling a well boring, all equipment, including the 

"working areas" of the drill rig, will be steam cleaned and 

degreased until all loose material is removed. Drilling tools such 

as drill rods, 6-inch steel surface casing, 4-inch temporary steel 

casing and drill bits will be steam cleaned, then rinsed with 

laboratory grade acetone and immediately re-rinsed with steam. The 

second steam rinse is intended to follow the acetone application 

before the acetone could evaporate. A third steam rinse is 

generally applied as an additional precaution. 

Cleaned equipment not used immediately will be wrapped with plastic 

to protect equipment from airborne particulate matter. The ends 

of all casing and drill rods will be wrapped in plastic to keep 

Golder Associates 
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particulate matter out of the interior of the drilling equipment. 
Any tape used to secure plastic to the materials will be applied 
so that it will not contact the materials directly. Cleaned 
equipment and equipment at each well site will be covered with 
plastic until needed for well construction purposes. 

All open boreholes or drill casing left in boreholes will be 
covered with plastic when left for extended periods of time or 
during precipitation events. Such covering is done to protect the 
inside of the well bore from airborne particulate contamination. 

All water used for cleaning and well construction will be 
municipal water. A sample of this water, along with rinse or wash 
water samples (from cleaned well and drilling materials) will be 
teste& for selected priority pollutant organics. 

C.3 Drilling Procedures 

All wells will be constructed in steps by installing surface casing 
and telescoping a borehole through the surface casing to the final 
well depth. This telescoping will minimize the potential for 
dragdown of possibly contaminated surface soil or near surface 
waters. 

Well borings will generally begin by augering a nominal 10-inch 
diameter borehole with solid stern augers to within one to four 
feet of the proposed top of screen interval for the wells. A 
6-inch diameter flush threaded steel casing will be placed into the 
borehole with approximately 0.5 feet of the pipe (threaded end) 
extended above the existing ground surface. Grout mixed for all 
grouting procedures will consist of a Wyoming bentonite clay and 
municipal water mixture at a consistency of 1.5 to 2.0 pounds of 
bentonite per 1.0 gallon of water. 

Golder Associates 
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Grout will be tremied down the annular space between the 10-inch 

diameter augered hole and the 6-inch diameter surface casing. The 

grout slurry will be mixed with either a Moyno pump, air driven 

bladder pump, or by hand, if applicable . 

The 6-inch surface casing will be flushed and/or drilled out 

(reamed) by using a 5.88-inch roller bit and municipal water until 

the return water is clear. After flushing, the remaining water 

will be removed to within 6 inches of the bottom of the hole by 

bailing with a 3-inch diameter PVC bailer, or by pumping with 

either the rig pump or a contractors pump. A one-way check valve 

will be placed at the intake point when a pump is used to remove 

water downhole. The depth of the hole and residual water will be 

measured with a calibrated tape after the removal of water . 

Advancement of the borehole will then be performed by driving a 

4-inch inside diameter flush threaded steel casing through the 

6-inch diameter surface casing to the desired well depth. The 

interior of the 4-inch casing will be flushed and reamed thoroughly 

with municipal water at selected intervals. The 4-inch casing 

will be bailed to within 6 inches of the bottom of the hole. 

Soil samples will be obtained at specified depth using a split 

spoon sampler. The sampler will be driven inside the casing at each 

interval and then hole advancement will continue. 

C.4 Well Completion 

After advancing the well borings to the 

4-inch diameter temporary casing, the 

performed to complete the installation 

soils: 

prescribed depth with the 

following steps will be 

of wells screened in the 

a) A 6-inch layer of fine silica sand consisting of fine 
silica sand with less than 5 percent passing the number 
200 u.s. Standard sieve will be poured into the borehole. 
The 4-inch diameter steel temporary casing will then be 
withdrawn 6 inches to one foot. 

Golder Associates 
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b) The well screen and riser pipe will be placed in the 
borehole, resting on the 6-inch layer of filter sand. 
The well riser extension above ground surface will be 
measured to assure that a proper stickup of about 1.0 
feet to 3.5 feet. Well pipe and screen will be handled 
while wearing clean, laboratory grade laytex gloves. 
The well screen and pipe will consist of 316 stainless 
steel 2-inch diameter, flush threaded joint pipe. Well 
screens will be continuously wrapped to number 6 slot 
(0.006 inches) size. 

c) 

d) 

e) 

f) 

g) 

The 4-inch temporary casing will be pulled in about one 
foot increments with about one foot of fine filter sand 
added for each increment. The depth to the top of the 
sand will be measured before and after the casing is 
pulled to detect any collapse of the borehole. 

Once the sand is installed to between 0.5 feet and 1.0 
feet above the top of the screen, the 4-inch temporary 
casing will be pulled in short increments (0.3 feet to 
1.0 feet) and 3/8-inch diameter bentonite pellets will 
be added, tamped, and measured for each increment 
withdrawn. About 2 feet to 3 feet of pellets will be 
placed in the wells. 

The rema1n1ng annular space will be grouted with a 
bentonite slurry mixture to within 2.5 feet of ground 
surface. 

A 6-inch diameter flush joint protective casing and cover 
will be threaded onto the surface casing immediately 
after completion of the well. The cover should be then 
secured with a lock. 

A 30-inch deep hole will be hand dug around the 6-inch 
diameter surface casing and backfilled with con~rete to 
about 3 inches above the base of the protective pipe. 
The concrete will be sloped to provide surface drainage 
away from the well. 

h) Well caps will be installed on the top of each well pipe. 
All well caps will be vented by drilling a small diameter 
hole through the side of the caps. 

i) Dedicated stainless steel bailers will be later installed 
inside each well. 

Golder Associates 


